Melatonin as an angiogenesis inhibitor to combat cancer: Mechanistic evidence.
Melatonin, a pineal indolamine, participates in different body functions and is shown to possess diverse biological activities such as anti-tumor action. Angiogenesis inhibition is one of the mechanisms by which melatonin exerts its oncostatic effects. Increased angiogenesis is a major feature of tumor progression, thus angiogenesis inhibition is a critical step in cancer therapy. Melatonin employs a variety of mechanisms to target nutrients and oxygen supply to cancer cells. At the transcriptional level, hypoxia induced factor-1α (HIF-1α) and the genes under its control, such as vascular endothelial growth factor (VEGF) are the main targets of melatonin for inhibition of angiogenesis. Melatonin prevents translocation of HIF-1α into the nucleus thereby hindering VEGF expression and also prevents the formation of HIF-1α, phospho-STAT3 and CBP/p300 complex which is involved in the expression of angiogenesis-related genes. Angiostatic properties of melatonin could be also due to its ability to inhibit VEGFR2's activation and expression. Other angiostatic mechanisms of melatonin include the inhibition of endothelial cell migration, invasion, and tube formation. In the present study, we have reviewed the molecular anti-angiogenesis pathways mediated by melatonin and the responsible mechanisms in various types of cancers both in vitro and in vivo.